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AMENDED CLAIM SET: 

1 1 . (currently amended) A method for producmg agennaniu m gj 03^nitride layet 

2 Ge-based mat e ria ^ the method comprisiag: the s t eps of: 

3 providma a wafer of Ge -based material, the Ge-based material having a first 

4 surface: and 

5 caiTving out a two step process consisti ng of a first <itq)^and a second step- 

^ wherein t he first step consists of incorpoiatmg a first concentratjon consisting essentially 

7 of nitrogen mto a AmiajL.t lajfiLx ut^demeath a the first surfac e, and wherein the oftheGc- 

8 b ased xnateriaL and second step, which follows flie fi rst step, consists of inducing growth 

9 of the oxynitride layer by eiqposing the first surface o f t lie Gc - basad material to an oxygen 

1 0 containing ambient, wherein the first concentration consisting essentially of nitrogen in 

1 1 the 5uifacc layc^i ' is controlling the growth of the oxynitride layer. 

1 2. (original) The method of claim 1, wherein the produced oxynitride layer has less than 

2 about 6nm of equivalent oxide thickness (EOT). 

1 3. (original) The method of claim 2, wherein the produced oxynitride layer has between 

2 O.Snm and 5nm of EOT. 

1 4. (original) The method of claim 1 , wherein the Ge-based material consists essentially of 

2 Ge. 

1 5. (cunrently amended) The method of claim 1, wherein the step of incorporating the first 

2 concentration conQigtinor ft ssentiallv of nitrogen is carried out by subjecting the first 

3 surface to a nitro^ containiuig gas under thermal conditions. 
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1 6. (origmal) The mettiod of claim 5, wfaerem the nitrogen containing gas is NH3. 

1 7< (original) The method of claim 6, iwherein the thermal conditions are selected to be & 

2 temperature between 450*^0 and 700®C applied for between 1 second and 300 seconds. 

1 8. (cxirrently amended) The method of claim 1 , wherein the step of incorporating the first 

2 concentration of consisting esscntiallv nitrogen is earned out by ion implanting a nitrogen 

3 dose into the first siuface. 

1 9. (original) The method of claim 8» whexein in the step of ion implanting the nitrogen 

2 dose is selected to be between about 1E15 per cm^ and 2E1 6 per cn^. 

1 1 0. (original) The method of claim 9, wherein in the step of ion implanting an 

2 implantation energy is selected to be between O^SKeV and lOkeV. 

1 11. (original) The method of claim 9, wherein the step of ioii implanting is earned ont 

2 tihroxigh a screen layer. 

1 12. (currently amended) The method of claim 1 > wherein the step of incorporating the Sist 

2 concentration consisting essentially of nitrogen is carried out by subjecting the first 

3 sur&ce to a nitrogen containing plasma. 

1 13. (original) The method of claim 12, wherein the nitrogen containing plasma is being 

2 applied with a power of between about 25W and lOOOW, at a temperature of between 

3 about room temperature and SOO^C, and for a time of between about Isec and 300sec. 

1 14. (currMtly amended) The method of claim 1, wherein the an integrated value of the 

2 first concentration consisting essentially of incorporat ed nitrogen i$ has a surface density 
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1 of betwem about 1E14 per cm* and 3E15 per cm\ 

1 IS. (oiigiiial) Hie method of claim U ^^^lisrein the e3qposmg to fhe oxygen containing 

2 ambient is carried out by subjecting the j&rst surfece under thermal conditions to species 

3 selected from the group consisting of O^, O^, KjO> NO, N2O, and combinations of these 

4 species thereof. 

1 1 6. (currently amended) The method of claim 1 S» nid ^ theimal conditions are selected 

2 to be a temperature between SOO°C and 700®C e^lied for betwera 1 minute and 30 

3 minutes. 

. 1 17. (original) The method of claim 1, wherein the exposing to the oxygen containing 

2 ambient is carried out by subjecting the first surface to an oxygen containing plasma* 

1 IS. (original) The method of claim 17, wherein the oxygen containing plasma is being 

2 applied with a power of between about 25W and lOOOW, at a tenqjerature of between 

3 about room temperature and 500°C> and for a time of between about Isec and SOOsec. 

1 19- (currently amended) The method of claim 1, further comprising the step of cleaning 

2 the first surface before the incorporating of the first concentration consisting essentially of 

3 nitrogen, wherein the cleaning comprises at least one application of an oxidation and 

4 oxide removal cycle, wherein the oxidation is accomplished with an H^O^ containing 

5 solutions, and the oxide removal is accomplished by a stripping agen^ wherein the 

6 stripping agent is HF, HCl, or tiieir mbcture thereof. 

1 20. (cmxenlly amended) The method of dahn 1 ^ v/hetem the first surfece is having at 

2 least two locations, and wherein the step of incorporating the first concentration 

3 conSTstinp essentially of nitrogen is carried out on the at least two locations in a manner to 

Serial No.: 10/672,$31; Docket No.: YORg20030463USi Page 5 Of 8 
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1 yield difTeiing first concentratioiis consisting essentially of llic lacerpofAted nitrogca, 

2 whereby the produced germanium oxyiiitride layers on the least two locations have 

3 differing EOT- 

1 21. (currently amended) A method for fabricating a high performance Ge-based field 

2 effect device^ wherein the device comprising a germanium oxynitride layer gate 

3 dielectric, and production of the germanium oxynitride layer gate di e l e ctric is comprising 

4 the s t eps of : 

5 providing a wafey of Ge-1)ased material, the Qc-based material having a first 

6 surface: and 

7 caiTVingr out a two step process consisting of a first step and a second step, 

8 wherein the first step consists of incorporating a first concentration consisting essentially 

9 of nitrogen into a surface lavc r underneath a the first surfac e, and wherein the of t he Gt^ 

10 based mat c rial r and second step, which follows the first step, consists of inducing growth 

11 of the oxynitride layer by exposing the first surface of the Ge^ba^ed nxateitat to an oxygen 

12 containing ambient wherein the first concentration consisting essentially of nitrogen in 

1 3 the surface layer is controUing &e growth of the ox^^tride I^er. 

1 22. (original) The method for febricating of claim 2 1 , wherein the high performance Oe- 

2 based field effect device is a Ge MOS transistor. 

1 23. (currently amended) The method for fabricating of claim 21, wherein the germanium 

2 oxynitride layer gate dielectric has between 0.5nm and Snm of EOT. 

1 24. - 30. (canceled) 
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